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characterized. Methods: Using a sample of 4680 people aged 75 years
and older collected in 2008 through a national comprehensive survey
on health and disability, we compared the economic value of the care
received by 513 elderly people with dementia to that received by a
propensity score– matched set of older people without dementia.
Results: More than 85% of elderly people with dementia receive
informal care; the estimation of its economic value ranges from €4.9ee front matter Copyright & 2015, International S
r Inc.
.1016/j.jval.2015.01.002
aponaris@inserm.fr.
ndence to: Alain Paraponaris, INSERM U912, 23 ruebillion (proxy good method) to €6.7 billion (opportunity cost method)
per year. Conclusions: The informal care provided to people with
dementia has substantial annual costs; further work should be done
to examine the social and economic roles foregone as a result of
this care.
Keywords: ADL, cost, count models, dementia, IADL, informal care,
need for care, opportunity cost method, propensity score matching,
proxy good method.
Copyright & 2015, International Society for Pharmacoeconomics and
Outcomes Research (ISPOR). Published by Elsevier Inc.Introduction
Although aging is a worldwide concern [1], there are huge
discrepancies across countries in both the speed of aging and
the current age composition [2]. The 5.9 million people aged 75
years and older currently constitute more than 9% of the French
population [3], a ﬁgure expected to grow to 15% by 2040 [4].
Thanks to advances in medical care and greater access to
health care, people can expect to live longer in good health [5].
Functional limitations, chronic conditions, and disability, how-
ever, are frequently associated with old age; therefore, the elderly
may live a number of years requiring human and/or technical
assistance in their daily life to maintain functionality. Dementia,
which is characterized by a loss of or a decline in memory and
other cognitive functions, leads to an inability to perform every-
day activities and is one of the major causes of need for care [6].
In France, the prevalence of dementia among people aged 75
years and older is about 17.8%, with most patients living in the
community [7]; by 2040, an anticipated 1.3 million elderly French
people will have dementia [8,9].
Cognitive impairments have a large negative effect on
patients and their relatives. Although availability is increasing,
the current supply of public services and support do not meet the
care needs of older people, who still mainly rely on informal
caregivers (family, friends, or neighbors) [10]. The provision of
support and care by informal caregivers places substantialmedical, social, psychological, and ﬁnancial burdens on patients,
families, and society [11].
The ﬁnancing of long-term care is currently being debated in
France [12]. Policymakers are challenged to ﬁnd solutions that
reconcile the provision of adequate care with public resource
limitations [13]; dementia is of particular concern [14]. Although
the contribution of informal caregivers is frequently not consid-
ered in such analyses [15], a recent comparative study has
underscored the importance of informal care in the societal cost
of dementia [16]. The total estimated worldwide costs of demen-
tia were US $604 billion in 2010, about 70% of which was spent in
Western Europe and North America. In such high-income
regions, the costs of informal care (45%) and the direct costs of
social care (40%) were found to be much more than direct medical
costs (15%) [17]. In 2008, the total cost of dementia in the EU27
was estimated to be €160 billion (€22,000 per person with
dementia per year), 56% of which was attributable to informal
care [18]. A recent calculation found a total cost of about US $210
billion for Western Europe [6]. A recent review analyzed 17
studies examining the costs of Alzheimer’s disease (AD). Depend-
ing on the study, annual total costs per patient vary from $2,935
to $52,954; in France, estimated annual costs were $31,153 (using
data of 1996) [19]. But comparisons are problematic because of
different approaches used to assess the costs of AD: for instance,
informal costs range from $1,364 to $44,736 per year for patients
with AD who live at home although the authors note thatociety for Pharmacoeconomics and Outcomes Research (ISPOR).
Stanislas Torrents, F 13006 Marseille, France.
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costs among other dementias than AD… globally, AD is the most
costly in terms of informal care costs than PD (Parkinson disease),
$17,492 versus $3,284, respectively” [20]. A recent article stated
that the average total monthly costs of informal care were €2450
[21], and a French longitudinal study found that “the mean cost of
AD per month was €2918 at baseline, €3112 at year 1, and €4101 at
year 2 [with informal care being] the largest cost component per
month, and its importance in total costs increased over time:
€2334 at baseline, €2510 at year 1, and €3373 at year 2” [15]. These
results conﬁrm that informal care constitutes a signiﬁcant por-
tion of the total cost of dementia [22,23].
This article compares the actual utilization and thereby
incurred costs of formal and informal care reported by and
assistance provided to people with dementia in order for them
to conduct their daily activities to those for individuals without
dementia and similar characteristics. Consequently, it seeks to
assess the impact of dementia on the needs of the elderly, the
human assistance supplied to meet those needs, and the eco-
nomic value of informal and formal care provided.Methods
Data
We used 2008 survey data on 29,931 respondents who lived in the
community that was collected through the French national
representative survey of health and disability (Handicap Santé
Ménages [HSM] survey) [24,25]. The database documents physical
and psychological health status, socioeconomic characteristics,
social support, housing, and life conditions. The questionnaire
was administered in face-to-face computer-assisted interviews.
When necessary and if the intended subject agreed, the latter
was helped or even replaced by a proxy respondent (spouse,
child, or other relative).
We restricted the sample to 4680 individuals aged 75 years
and older, 540 of whom suffered from dementia. A total of 27Table 1 – Sample characteristics of French elderly aged 75
Ménages survey, N ¼ 4680).
Variable Characteristic Before matchin
Dementia
(n ¼ 513)
No dement
(n ¼ 4167)
Sex Male 33.6 37.5
Female 66.4 62.5
Age (y) Mean 84.2 81.0
75–79 19.7 43.5
80–84 35.0 34.8
85þ 45.3 21.7
Household Alone 28.6 43.6
Spouse only 44.0 45.0
Other 27.4 11.4
Education No degree 37.7 32.1
Degree 62.3 67.9
Proxy
respondent
Yes 87.7 13.0
No 12.3 87.0
Living area Urban 65.3 68.7
Rural 34.7 31.3
Note. Values are percentages except otherwise indicated.
* P value for two-tailed percentages comparison test (H0: percentages
comparison test, H0: means are equal). After Bonferroni’s correction forindividuals among the 540 individuals with dementia (5%) had
missing values for some variables necessary to the analyses (for
instance, need for assistance with some daily activities and hours
of care received) and were excluded from the sample. The
excluded individuals were not found to be basically different
from the ones remaining in the sample.
We identiﬁed people as having dementia through a two-step
process. First, if a respondent indicated that he or she had AD or
another form of dementia provided on a list of common diseases,
we categorized the individual as having dementia; 320 individu-
als were included through this criterion. Second, we probabilisti-
cally identiﬁed 193 individuals by conducting a hierarchical
ascending classiﬁcation on the factorial axes of a multiple
correspondence analysis that reported medical problems or risk
factors that were consistent with a diagnosis of dementia in the
following way: ﬁrst, a multiple correspondence analysis was
carried out, in which 9 variables (mainly functional limitations
and activity restrictions) were used and three factorial axes were
retained; second, individuals were classiﬁed according to the
axes with a hierarchical ascending classiﬁcation and the result-
ing dendrogram led us to consider four classes; third, classes
were reﬁned with the nearest neighbor method (more details are
available on request from the authors).Propensity Score Matching
People with dementia differed from those without it on several
characteristics such as age, household composition, and educa-
tion (Table 1). To disentangle the impact of dementia from other
individual characteristics, we used a propensity score matching
(PSM) method to control for the observable heterogeneity
between people with and without dementia [26,27]. Variables
used for the matching process, performed with R software [28],
were age, sex, diploma, household composition, individual
income, living area, and respondent status. We used the nearest
neighbor technique to match each person with dementia to one
who did not suffer from dementia. The ﬁnal matched sampley and older living in the community (Handicap Santé
g After matching
ia P
value*
Dementia
(n ¼ 513)
No dementia
(n ¼ 513)
P
value*
0.215 33.5 37.2 0.215
66.5 62.8
0.001 84.2 84.2 0.875
0.001 22.8 22.8 0.906
32.4 32.9
44.8 44.3
0.001 26.9 30.6 0.361
39.6 36.7
33.5 32.7
0.067 50.5 55.0 0.151
49.5 45.0
0.001 88.9 88.9 1.000
11.1 11.1
0.269 73.1 74.8 0.522
26.9 25.2
are equal) for all variables but age (P value for two-tailed mean
multiple comparisons, the conclusion of each test remains the same.
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tia and half without.Count Models
To study characteristics associated with need for care with daily
activities, we considered the presence of at least one need and
the total number of activities for which people need assistance.
When respondents reported being unable to perform an activity
without help, they were considered to have a need for formal or
informal care. To construct such variables that capture need, we
calculated nonnegative integer-valued counts that ranged from
zero to seven for activities of daily living (ADL [29]) and zero to
eight for instrumental activities of daily living (IADL [30]). We
used a count model to analyze these variables (see Table 2 for the
detailed list of ADL and IADL). We present results using a
negative binomial model for ADL and a Poisson model for IADL
because basic conditions for the use of the Poisson model (the
mean is equal to the variance) were not fulﬁlled for ADL. The
appropriateness of such a model is conﬁrmed by the support of a
Vuong test (P o 0.001) [31].
Because most respondents did not report any need, we used
zero-inﬂated models, based either on a Poisson distribution (ZIP
model) or on a negative binomial distribution (ZINB model) to
generate unbiased results [31]. We chose which of these two
models to use by using a likelihood ratio test. Using Stata 12, we
estimated two equations; the ﬁrst, based on a logit model, is the
probability of reporting no need for care; the second estimates
factors associated with the total number of needs.
Our count models included the following variables: sex, age
(75–79 years, 80–84 years, 85þ years), household composition
(alone, with spouse only, other), education (no degree, degree),
individual income (quartiles), living area (rural, urban), self-
assessed health (very good–good, pretty good, bad–very bad),Table 2 – Prevalence of need for care among French elde
(Handicap Santé Ménages survey, N ¼ 4680).
Activity Before matching
Dementia
(n ¼ 513)
No dementia
(n ¼ 4167)
Bathing 49.6 4.9
Dressing 39.5 2.5
Feeding 11.9 1.8
Going to toilets 25.5 0.9
Transferring 28.9 1.3
Moving inside 27.3 1.3
Going out 53.1 6.6
At least one ADL 66.9 9.4
Shopping 76.2 16.7
Cooking 62.5 5.7
Usual housework 64.6 10.9
Occasional
housework
72.2 19.1
Managing money 79.0 9.9
Taking medications 61.5 2.2
Using transports 72.7 12.9
Using telephone 47.1 1.4
At least one IADL 90.0 26.4
Note. Values are percentages.
ADL, activities of daily living; IADL, instrumental activities of daily livin
* P value for two-tailed percentages comparison tests (H0: percentages ar
conclusion of each test remains the same.functional limitations (none, some, many), dementia (yes, no),
and use of proxy respondent (yes, no).
Although we present results based on a restrictive deﬁnition
of need, we used a less restrictive deﬁnition wherein we counted
the report of difﬁculty completing the task as a “need.” Results
from analysis of the less restrictive deﬁnition are largely similar
to those using the more restrictive deﬁnition and are available on
request.Assessment of Care
Informal care is the main source of human assistance, even
among people with dementia [32]. Consequently, it must be
considered in economic evaluations [33]. Given the lack of a
market for informal care inherently and difﬁculties with the
measurement of time spent caring [34,35], however, assessing
the value of such an activity is challenging [36].
The literature is based on articles using different methods,
each presenting both advantages and drawbacks [37,38]. The
proxy good method (or replacement costs method) values time
spent on caregiving at the labor market price of a close substitute.
This requires the availability of a market substitute for the
nonmarket commodity, which is assumed to be almost perfect,
for example, same quality. Informal care time is generally valued
at the wage rate or the market price of a professional caregiver. A
second method relies on opportunity costs. The value of care is
assessed through forgone beneﬁts due to spending time on
providing informal support. In general, they are approximated
by individual’s market wage rate [39]. These two methods are
rather simple to implement, but they also face some limits. With
the proxy good method, it is often difﬁcult to distinguish between
normal tasks that caregivers use to do in the household and
additional tasks due to disability. It also assumes that formal care
and informal care are perfect substitutes. For instance, no differ-
ences in efﬁciency and quality are assumed to prevail [38]. Therly aged 75 y and older living in the community
After matching
P
value*
Dementia
(n ¼ 513)
No dementia
(n ¼ 513)
P
value*
0.001 49.6 27.5 0.001
0.001 39.5 22.2 0.001
0.001 11.9 13.1 0.001
0.001 25.5 4.1 0.001
0.001 28.9 15.4 0.001
0.001 27.3 14.6 0.001
0.001 53.1 37.0 0.001
0.001 66.9 45.2 0.001
0.001 76.2 60.8 0.001
0.001 62.5 34.5 0.001
0.001 64.6 46.6 0.001
0.001 72.2 57.5 0.001
0.001 79.0 48.5 0.001
0.001 61.5 17.9 0.001
0.001 72.7 50.9 0.001
0.001 47.1 13.3 0.001
0.001 90.0 71.7 0.001
g.
e equal). After Bonferroni’s correction for multiple comparisons, the
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commodity due to different individual wages. It also under-
estimates the time of women and elderly, and does not allow
the valuation of different informal caregiving activities [19]. Thus,
as done by recent authors [40,41], we mainly focused on the proxy
good method to provide an estimate of the costs that would be
imposed on the health and social system and ultimately the
taxpayers if informal care was not provided and had to be
delivered by professionals. The opportunity cost method was
used in that article as a sensitivity analysis.
In the HSM survey, each person had to list all of his or her
formal and informal caregivers, and to state how much time they
provided care each week, with no distinction between the types
of activities such as ADL on the one hand and IADL on the other.
Thus, we estimated the cost of informal care by including all
daily activities and using only one unit cost, the French mini-
mum gross hourly wage (€12.42 in 2008). Indeed, in France, care
for ADL and IADL is often provided by the same professionals
(except for medical tasks, such as toileting or giving medications,
which have to be done by a trained nurse), paid at the minimum
wage rate [42]. Hence, this article was aimed at assessing a
minimum cost of care provision to the elderly living in the
community from a society perspective, partly made of the cost
of replacement of informal care by professional care. A similar
approach has recently been used in an examination of French
community dwellers [43] and in a German study about the costs
of dementia by disease stage [44]. The value of formal care was
also assessed by costing the total number of care hours provided
by professionals at the French minimum gross hourly wage
(€12.42), in order to compare the relative importance of informal
care and the total cost of care with daily activities.
The opportunity cost of informal care was assessed by apply-
ing different mean wage rates according to the sex and age of
caregivers. Wage rates ranged from €13.74 per hour for younger
women to €21.41 for those next to retirement. For men, wage
rates range from €14.92 to €28.70 per hour. The opportunity cost
of retired caregivers was approximated by the French minimum
gross hourly wage (€12.42), which is often that of professional
caregivers.Results
Prevalence of Need for Care with ADL and IADL
We found that two-thirds of the people with dementia needed
human assistance for at least one ADL (Table 2); after controlling
for age, women were more likely than men to have such care
needs (70.9% vs. 61.6%; P ¼ 0.009). Fifty-three percent of those
with dementia were unable to leave their home without assis-
tance; 50% needed help with personal hygiene; 40% with dress-
ing; and nearly 30% with moving from a chair or bed. The vast
majority of those with dementia could not perform at least one
IADL without any assistance. Inability to independently conduct
a particular IADL ranged from 47% who were unable to use the
telephone independently to 79% who could not manage their
money independently. Three-quarters of the respondents
reported that they needed help with shopping; 62% with cooking;
and nearly two-thirds with doing usual housework.
In sharp contrast, fewer than 10% of those in the entire
sample of respondents without dementia reported needing help
with an ADL and fewer than a quarter needed help with an IADL.
Results from the matched sample indicated that differences in
need for assistance with ADL and IADL are primarily due to
dementia: while the differences are somewhat mitigated, the
need for help with conducting ADL and IADL is still substantiallyhigher among those with dementia than among those without
dementia.
Factors Associated with Need for Care
In the entire sample, we found that the probability of needing
assistance with ADL increased with advancing age and was
highest among women, those with many functional limitations,
those in poor health, and those who used a proxy respondent
(Table 3). A diagnosis of dementia, however, dramatically
increases the probability that help with ADL was needed. Overall,
people older than 85 years needed help with an additional 0.8
ADL (Table 3, column 4, marginal effect); those who used a proxy
respondent with an additional 1.5 ADLs; and those who had
dementia with an additional 1.2 ADLs.
Results for IADL are quite similar, but, here, socioeconomic
factors also play a signiﬁcant role, as those with no degree were
more likely to need help with IADL. Overall, the oldest old, those
with many functional limitations, and those using a proxy
respondent needed more help conducting IADL. The presence
of dementia increased the need for help with IADL by 80%.
Type of Care Received by the Elderly
People with dementia are largely recipient of human assistance.
Only 3% of them do not get any care, compared with 56% of their
counterparts without dementia, who mainly have no need with
daily activities (Fig. 1). Informal care constitutes the main part of
support provided to people with dementia: nearly 85% receive
care from relatives, either in a sole form (27.6%) or mixed with
formal care (56.9%). Data unambiguously reveal that informal
care is even more important for people with dementia.
Cost of Care
On average, people with dementia received 44 hours of informal
care each week and 23.2 hours of formal care. The mean number
of care hours for people without dementia is lower: 17.2 and 7.4
for informal and formal care, respectively (Table 4).
Based on the proxy good method, the estimation of the total
cost of formal and informal care for the elderly was close to €24
billion in France in 2008 (Table 4). Not surprisingly, the use of the
opportunity cost method led to a higher estimate (€30 billion). A
total of €15 billion out of the €24 billion of total costs (62.3%)
consisted of the monetary equivalent of the time spent by all the
informal caregivers (spouses, children, relatives, friends, neigh-
bors) caring for the elderly (€21 billion out of €30 billion, 70%, with
the opportunity cost method). The total cost of formal and
informal care for elderly people with dementia was estimated
at €7.6 billion with the proxy good method and €9.4 billion with
the opportunity cost method, among which the costs of informal
care represented from 64.5% (proxy good method) to 71.3%
(opportunity cost method) of the total costs.
For elderly with dementia who receive care, the mean annual
cost per capita based on the proxy good method was slightly
more than €43,000 (€53,000 with the opportunity good method),
about two times (two and a half times with the opportunity good
method) more than the mean cost for supported elderly without
dementia.Discussion
Our article was intended to assess the magnitude of informal care
supplied to the elderly living in the community, as oceanographers
are used to measure the hidden part of the icebergs. Paradoxically,
informal care is known to be the main part of the human
assistance given to the elderly but its recognition is not
Table 3 – Factors associated with need for care with ADL and IADL among French elderly aged 75 y and older living in the community (Handicap Santé
Ménages survey, matched sample: N ¼ 1026).
Variable ADL IADL
Logit model p(need ¼ 1) Count model (ZINB) Logit model p(need ¼ 1) Count model (ZIP)
Coefﬁcient (SE) Coefﬁcient (SE) Marginal effect
(at median) (SE)
Coefﬁcient (SE) Coefﬁcient (SE) Marginal effect
(at median) (SE)
Age (y)
75–79 – – – – – –
80–84 .070 (.243) .038 (.080) .122 (.198) .129 (.276) .039 (.042) .211 (.206)
85þ .810 (.255)* .156 (.076)† .791 (.208) .645 (.292)† .130 (.040)* .760 (.202)
Sex
Male .477 (.213)† .041 (.065) .223 (.178) .852 (.247)† .024 (.035) .359 (.191)
Female – – – – – –
Household
Alone – – – – – –
With spouse only .007 (.280) .260 (.086)* .614 (.244) .581 (.319)‡ .076 (.043)‡ .207 (.225)
Other .279 (.266) .343 (.076)* 1.063 (.237) .402 (.323) .138 (.039)* .582 (.209)
Education
No degree .010 (.205) .027 (.059) .061 (.148) .429 (.239)‡ .010 (.031) .149 (.157)
Degree – – – – – –
Individual income
First quartile – – – – – –
Second quartile .303 (.267) .035 (.080) .083 (.198) .167 (.306) .042 (.043) .235 (.210)
Third quartile .215 (.256) .002 (.078) .111 (.198) .515 (.316)‡ .021 (.042) .184 (.206)
Fourth quartile .459 (.293) .020 (.084) .282 (.219) .425 (.340) .057 (.045) .346 (.227)
Living area
Urban – – – – – –
Rural -.009 (.215) .062 (.061) .128 (.169) .347 (.269) .051 (.033) .307 (.166)
Reported health
Very good/good – – – – – –
Pretty good .539 (.411) .039 (.152) .361 (.366) .081 (.423) .096 (.068) .490 (.354)
Bad/very bad .513 (.394) .472 (.140)* .987 (.220) .152 (.433) .156 (.063)† .649 (.263)
Functional limitations
None – – – – – –
Some .393 (.503) .366 (.267) .498 (.436) 1.659 (.438)* .058 (.150) .106 (.688)
Many 2.211 (.482)* .113 (.240) 1.361 (.327) 3.505 (.453)* .219 (.143) 3.089 (.559)
Proxy respondent
Yes 1.397 (.330)* .716 (.165)* 1.530 (.209) 1.646 (.306)* .392 (.068)* 1.992 (.269)
No – – – – – –
Dementia
Yes 1.314 (.201)* .250 (.059)* 1.255 (.201) 1.549 (.255)* .319 (.031)* 1.814 (.196)
No – – – – – –
Constant 3.812 (.706)* .171 (.348) 3.088 (.666)* .648 (.177)*
ADL, activities of daily living; IADL, instrumental activities of daily living; SE, standard error.
* P o 0.01.
† P o 0.05.
‡ P o 0.1.
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Fig. 1 – Type of care received by French elderly aged 75 years
and older living in the community (Handicap Santé Ménages
survey, N ¼ 4680). (Color version of ﬁgure appears online.)
V A L U E I N H E A L T H 1 8 ( 2 0 1 5 ) 3 6 8 – 3 7 5 373straightforward because, by deﬁnition, the usual tools (the market
price and the volume of transactions) used for the assessment of
the value of an economic activity are missing.
To avoid the streetlight effect inherent to cohort studies [45],
we used a national population health survey, which ﬁrst makes
available the same measurement tools for the two samples of
elderly living with and without dementia and second allows not
to restrict only to people who got in touch with the medical
professionals and/or the community workers.
We also sought to disentangle the “pure” impact of dementia
on the needs reported for both ADL and IADL. For this purpose,
the use of the PSM technique allowed us to compare care
supplied to the elderly with and without dementia. Admittedly,
some authors may have considered that there is “little evidence
that propensity score methods yield substantially different esti-
mates compared with conventional multivariable methods” [46].
Yet, “the merits of using propensity score matching technique
have become increasingly recognized over the years as its
application has grown” [47]. We used reliable and thorough count
models (ZINB and ZIP models) likely to identify the factors
associated with the number of needs with ADL and IADL,
considered separately, reported by French elderly with and with-
out dementia and to take into account the fact that our data were
partly made of null values. Because the results were expected to
be biased because of heterogeneity between people with demen-
tia and their counterparts without dementia, we controlled for
observable heterogeneity thanks to the matching, which contrib-
uted to reducing some raw discrepancies between the twoTable 4 – Costs of care provided to French elderly aged 75
Ménages survey, N ¼ 4680).
Number of care hours and cost of care Dementia
Number of care hours (average, per week)
Formal care 23
Informal care 44
Cost per person receiving care (average, per year, €2008)
Formal care 14,9
Informal care
Proxy good method 28,4
Opportunity cost method 38,4
Cost of care (total, per year, billion €2008)
Formal care 2.7 (2.
Informal care
Proxy good method 4.9 (4.
Opportunity cost method 6.7 (6.categories. We ﬁrst estimated ZINB and ZIP models on the whole
sample (results available on request) and then on matched
samples. We could observe that some variables (such as type of
household or reported health) that were signiﬁcant before PSM
were not anymore after matching. Conversely, dementia still
remains signiﬁcant and appears to be a critical parameter
associated with the increased need for care conducting ADL
and IADL, as the literature regularly points it out [48].
As stressed in Millan-Calenti et al. [49], old age and bad health
also increase the probability of reporting and adding needs. Sex is
found to be discriminating as well: the probability of needing care
with one activity at least is higher among women. Household
composition has an impact on the total number of needs. Single
households are less often subject to need for care. This result
may hide a selection effect: elderly with or without dementia are
able to live in the community if and only if they can rely on
caregivers. Otherwise they have to be institutionalized to get
adequate assistance to meet their needs. The role of socio-
economic characteristics is here quite low. Only the absence of
a degree seems to have a signiﬁcant association with the
probability of needing care with an IADL at least. It might be
viewed as the consequence of a higher exposition to health
events that induce impairments and functional limitations
(occupational exposure, consuming habits, living conditions,
etc). On the contrary, the use of a proxy respondent has a
signiﬁcant contribution to the equations. Proxy respondents are
most often the main caregivers [50] and, as a result, may have
emphasized their role of caregiver through the declaration
of needs.
Our study illustrates and conﬁrms the preponderance of
informal care in the support provided to the elderly, particularly
to persons with dementia. More than 80% of them receive care
from their relatives. Thanks to the information available in the
survey, we estimated the value of informal care on the basis of
the proxy good method, as already done in previous studies
[40,51–53]. By applying the French minimum wage rate to the care
hours counted up in the data set, the amount of informal care
provided to people aged 75 years and older living in the com-
munity was assessed to have been about €15 billion in 2008. For
people with dementia, it represents nearly €5 billion or more than
€2300 per month and per capita (compared with €925 for a person
without dementia). Thus, adopting an excess cost approach—that
considers the additional costs of an individual with the disease
beyond the costs of an individual without the disease [54]—
people with dementia and their relatives face an additional cost
of €1400 per month. The gap could even reach €1900 with the
opportunity cost method.y and older living in the community (Handicap Santé
(n ¼ 513) No dementia (n ¼ 4167) Overall (n ¼ 4680)
.2 7.4 9.3
.0 17.2 21.5
59 4,807 6,031
17 11,107 13,910
81 15,902 19,556
1-3.2) 6.3 (5.5-7.0) 9.0 (7.6-10.2)
3-5.6) 10.0 (9.0-11.0) 14.9 (13.3-16.6)
1-7.4) 14.3 (13.3-15.5) 21.0 (19.4-22.9)
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contribution of informal carers to the assistance provided to
people with dementia living in the community can be discussed
because it may have drawbacks [39]. But it enables us to approach
a measure of informal care cost easily and gives an idea of the
economic impact of dementia on families, which is mostly
unknown [11]. In this respect, our results reveal that French
ofﬁcial accounts of welfare expenses for elderly with disabilities
are, like icebergs, only the emerged part of a much more
important cost of care. In addition, public expenditures for elderly
with disabilities (including both medical care and the provision of
human assistance for daily activities) were estimated at €24
billion in a recent national report [55]. The report dealt with
people aged 60 years and older and included those living in
nursing homes. Despite differences in methodology, population,
and criteria, we might then consider that public coverage does
not meet the whole needs of the elderly. In the same time,
amounts found in the literature vary greatly from a study to
another [20] and differences also exist in methodology, popula-
tion, and criteria. But informal care still appears as the main
source of support provided to the elderly, even when the latter
suffer from dementia [32,56]. In this case, informal care is more
often associated with formal care. Consequently, care to people
with dementia required obviously extended time that informal
caregivers have to devote [57]. For working caregivers, it often
includes working time arrangements and rescheduling, which
can be deleterious for professional earnings [58] and the profes-
sional career and more generally health and quality of life [59–61].
It also implies psychological consequences [62–64]. Higher weekly
time commitment to informal care is associated with increased
risk of depressive symptoms [65]. The importance and the strong
consequences of informal care provision, however, are mainly
disregarded. It is generally free of charge, but this does not mean
it is not valuable [66,67], with no intangible effects [68] and no
opportunity costs.
Some of our results should be viewed with caution because of
several limitations. First, we used data from a health population
survey; these, as all such collected data, have the potential for
declarative bias [69]. Most of the respondents with dementia,
however, used a proxy respondent to answer the questionnaire;
this might reduce the expected bias [70,71].
Second, we used a restrictive deﬁnition of “need” in complet-
ing an ADL or IADL; restrictive deﬁnitions might affect results
[72]. However, we found that when using a less restrictive
approach (for instance, including “difﬁculty” in performing an
activity as indicating a need), results were similar, and not
surprisingly, the prevalence of need is stronger as well as costs
incurred by the provision of care are higher. Our results are
therefore conservative estimates; true costs might be higher.
Finally, the survey did not include the institutionalized eld-
erly. Especially for individuals with disabilities, living in the
community is possible only if they can rely on a family and/or
social network [73]. Because people with highest severity of
dementia usually live in institutions [8], our costs of care are,
again, a conservative estimate.Conclusions
Our results suggest a need for a better and more formal recog-
nition of informal care. Informal caregivers, who try to meet the
needs of elderly with disabilities, and especially those with
dementia, are likely to also need care for themselves. To max-
imize their efﬁcacy and to prevent “burnout,” these caregivers
likely need to be supported, replaced, or helped. Without suitable
support, informal care could compound social and health
inequalities [74]. Therefore, actions and public policies targetinginformal caregivers are essential to avoid their exhaustion and
ensure their quality of life as well as their ability to continue to
care for the needs of elderly with disabilities.Acknowledgments
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